Monoaminergic neuronal changes in orexin deficient mice.
Orexin knockout (KO) mice and orexin/ataxin-3 mice (which have a different pathophysiological background in orexin deficiency) exhibit a phenotype that is similar to human narcolepsy. Although the interactions between the monoaminergic and orexinergic systems are not entirely clear, indirect monoamine-receptor agonists (especially psychostimulants) may contribute to the treatment of narcolepsy. The present study was designed to investigate the interaction between brain orexinergic and monoaminergic neurons as measured by the status of monoaminergic systems and monoamine-related behaviors using orexin-deficient mice. Previous studies have shown that a reduction of monoaminergic tone is related to wakefulness. In the present study, locomotor activity in a novel environment and dopamine turnover was significantly decreased in orexin-deficient mice compared to WT mice, which suggests that psychostimulants may be useful for maintaining wakefulness in orexin deficiency. We also examined the effects of orexin deficiency on psychostimulant-induced hyperlocomotion. The hyperlocomotion induced by methamphetamine and methylphenidate was lower, whereas that induced by MDMA was higher in orexin KO mice compared to WT mice. The sensitivities against psychostimulants in orexin/ataxin-3 mice differed from those in orexin KO mice. These results indicate that the effectiveness of each psychostimulant, which is closely related to its monoaminergic function, was influenced by orexin deficiency itself as well as by the different pathophysiological background in orexin deficiency.